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_ Subject Site

Southern California Petroleum Terminal

20 to 60 feet of complex, stratified,
neterogeneous alluvium over Friars
~ormation bedrock

Depth to groundwater ~15 to 25 feet
Groundwater velocities 0.5 to 20 feet/day

Poor water quality, high TDS, chlorides,
bicarbonate, Fe, Mn

Evidence of MTBE-degrading microbes
(UCDawvis study)
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Figure 3-2. Idealized Terminal Electron Acceptor Process

ITRC, 2002 (http://www.itrcweb.org/Documents/ISB-8.pdf)
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Figure 3-1. Estimated Oxidation-Reduction Potentials of Commonly Monitored Chemical Specie

ITRC, 2002 (http://www.itrcweb.org/Documents/ISB-8.pdf)
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Biodegradation Assessment
- Activities

e

Review of Historical Geochemical and
Contaminant Data

Field Microbial Assessment
Aerobic and Anaerobic Microcosms

Field Carbon and Hydrogen Isotope Data
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Time vs. Concentration Data
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Time vs. Concentration Data
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Time vs. Concentration Data
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Time vs. Concentration Data
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Time vs. Concentration Data
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Time vs. Concentration Data
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TBA:MTBE Ratios
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Field Sample Plate Counts

Aerobic CFU/ml
Sample ID HPC/SD Results Specific Degrader Concentrations

R30AD HPC 147,000-202,000 TBA: 0 ppb
R30AD SD 192,000-197,000 MTBE: 15 ppb
R44AS HPC 15,300-16,000 TBA: 500 ppb
R44AS SD 11,700-25,400 MTBE: 20 ppb
R44AD HPC 42,000-44,400 TBA: 50 ppb
R44AD SD 89,000-151,000 MTBE: 70 ppb

T21 HPC 171,000-190,000 TBA: 2000 ppb

T21 SD 217,000-229,000 MTBE: 500 ppb

Anaerobic CFU/ml
Sample ID HPC/SD Results Specific Degrader Concentrations

R30AD* HPC 880,000-2,140,000 TBA: 0 ppb
R30AD SD 44,400-55,200 MTBE: 15 ppb
R44AS HPC 22,000-35,600 TBA: 2000 ppb
R44AS* SD 22,900 MTBE: 500 ppb
R44AD* HPC 6,200-15,800 TBA: 50 ppb
R44AD SD 11,500-16,200 MTBE: 70 ppb

T21 HPC 54,400-99,200 TBA: 2000 ppb

T21* SD 21,400-88,000 MTBE: 500 ppb




Field Sample Microbe Speciation

DGGE Analytical Results

Hydrogenophaga spp. (env73s?; MTBE degrader)

Rubrivivax pmzi-like: MTBE/TBA degrader)

Leptothrix (PM1-like; MTBE/TBA degrader)

|deonella (PM1-like; MTBE/TBA degrader)

Stenotrophomonas spp. (BTEX degraders)




3000

2000

1000

MTBE/TBA Concentration, ug/L

Aerobic Microcosm Data

[ jx

L
(2]
TJ

02/12/06

03/04/06 -
03/24/06
04/13/06 -
05/03/06
05/23/06

06/12/06 -

=3é=Acrobic R-69AM MTBE == Aerobic R-69AM TBA
Aerobic R-69AM Dup MTBE Aerobic R-69AM Dup TBA
Aerobic R-21 MTBE Aerobic R-21 TBA

07/02/06



6000

5000

4000

3000

MTBE/TBA Concentration, ug/L

2000 -

1000 -

Anaerobic Microcosm Data

‘ %} §
(o] (o] O (o] (o] (o] O
o o o o o o o
~~ ~~ ~~ ~~ ~~ ~~ ~~
(Q\} < < ™ ™ ™ AN
—i o N —i o N —i
~~ ~~ ~~ ~~ ~~ ~~ ~~
AN ™ ™ < Lo Lo O
o o (@) o o (@) o

== Anaerobic R-69AM MTBE —@-— Anaerobic R-69AM TBA
== Anaerobic R-69AM Dup MTBE ==@==Anaerobic R-69AM Dup TBA
- ==Anaerobic R-42AS TBA Anaerobic R-42AS Dup TBA

07/02/06



Microcosm Problems

 Reactors experienced formaldehyde
poisoning!

e

— Formaldehyde only degradation by-product
detected in field, no HIBA or TBF. Could be
producing mild inhibition
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Delta Notation vs.
Isotopic Ratio

Example: Anaerobic degr.
% MTBE remaining
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Data Output-lsotope Scale
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Field MTBE Carbon Isotope Data
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Schematic of MTBE Carbon and Hydrogen Isotope Data Results
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Estimate of Fraction MTBE

Biodegraded
(Anaerobic)
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Conclusions

e Microcosm data indicates MTBE and TBA
biodegrading under both aerobic and
anaerobic conditions.

~ * Field sample MTBE carbon and hydrogen
Isotope data supports both anaerobic and
aerobic biodegradation of MTBE and TBA



